Eleven cases of diffuse abdominal tumours in association with exposure to asbestos were discovered in the years 1958 to 1963. There were eight men and three women, all of whom had worked at the same factory. In seven of the men the age at death ranged from 38 to 78 years; one man is still alive at the age of 46. The women died at 44, 61, and 67. The survival time after the first exposure varied from 20 to 46 years. The shortest period of exposure was 10 months and the longest 32 years. All three of the main commercial types of asbestos had been involved in their working operations. Histological confirmation of the nature of the tumour has been obtained at necropsy in nine of the 10 deceased and at biopsy in six, including the survivor. A remarkable feature of these cases is the minimal fibrosis found in the lungs. In three men and one woman, asbestosis was not diagnosed during life, and no patient was completely disabled by pulmonary fibrosis.
Eleven cases of diffuse abdominal tumours in association with exposure to asbestos were discovered in the years 1958 to 1963. There were eight men and three women, all of whom had worked at the same factory. In seven of the men the age at death ranged from 38 to 78 years; one man is still alive at the age of 46. The women died at 44, 61, and 67. The survival time after the first exposure varied from 20 to 46 years. The shortest period of exposure was 10 months and the longest 32 years. All three of the main commercial types of asbestos had been involved in their working operations. Histological confirmation of the nature of the tumour has been obtained at necropsy in nine of the 10 deceased and at biopsy in six, including the survivor. A remarkable feature of these cases is the minimal fibrosis found in the lungs. In three men and one woman, asbestosis was not diagnosed during life, and no patient was completely disabled by pulmonary fibrosis. Von Rokitansky in 1854 described primary tumours of the peritoneum which he called 'colloid cancer'. The first case of malignant primary peritoneal tumour reported in this century was described by Miller and Wynn (1908) . Since then a considerable number of such tumours has been found. Winslow and Taylor (1960) reviewed the literature and found 13 cases diagnosed as primary peritoneal malignancies in which clinical and pathological data together with complete necropsy reports were recorded. They added 12 more from the files of the U.S. Armed Forces Institute of Pathology. In only one of their cases was evidence of exposure to asbestos demonstrated, although sections from the lungs were examined in each case (personal communication) .
An association between asbestosis of the lungs and tumour formation was first reported by Lynch and Smith in 1935 . Gloyne (1951) reported at necropsy a 14-1 % incidence of tumours in asbestotics, all of which were carcinoma of the lung. Wagner, in a series of recent publications (Wagner, Sleggs, and Marchand, 1960; Sleggs, Marchand, and Wagner, 1961) , has reported a large series of tumours of pleural mesothelium in association with exposure to asbestos. In 1954 Leicher reported an abdominal tumour in a patient with pulmonary asbestosis and thought that asbestos was also present in the tumour. Bonser, Faulds, and Stewart described in 1955 a series of 72 necropsies on asbestotics in which four cases of abdominal neoplasms were found. In a 20 cohort of 1,495 asbestos workers Mancuso and Coulter (1963) found five neoplasms of the peritoneum among members who died at ages from 25 to 64 years, compared with an expected incidence of 0 08. Selikoff, Churge, and Hammond (1963) reported one case of diffuse peritoneal mesothelioma in a group of 632 asbestos workers who had been exposed for at least 20 years in industry. Among 42 cases of asbestosis at necropsy Keal (1960) found 11 cases of abdominal tumours arising at various sites. One of Keal's asbestotics with peritoneal tumour was known to us. Heard and Williams (1961) , reviewing pathology and lung function in asbestosis, described a subject with a peritoneal tumour who was also known to us. In this paper we refer to these two cases and describe nine others not previously reported. to 'partial' disability permitted to the assessors under the special legislation introduced to cover those workers whose disease was (a) diagnosed after July 5, 1948, too late for Workmen's Compensation, and (b) due to exposure which ceased before July 5, 1948, too early to benefit under the present scheme. Table 3 shows the components of the histological picture and sets out their occurrence in the different cases. In six of them the disease was seen at two stages, e.g. in biopsy and necropsy specimens, and in none of these was the picture identical in both specimens.
Histological Appearances
In the biopsy material fibrous tissue is relatively scanty and more regular, most of the specimens consisting of pseudo-epithelial formations. The cells in it are almost spherical, and multilayers are common. In most of them no birefringent material is seen, but in the specimen from case 11M one particularly obvious piece 7 microns long is present.
The tumour material recovered at necropsy, on the other hand, consists mostly of irregular fibrous tissue in which a variable number of clefts have formed. Lining them and on the surface of the tumours are cuboidal, polygonal or columnar cells. This lining is usually formed of a single layer but occasionally is several cells thick. In some places within the tumour there are solid cords and masses of more than a hundred cells but these are not clearly differentiated from the fibrocytic stroma and merge imperceptibly with it. Stains for carbohydrate by the periodic acid Schiff reagent are negative. Histochemical tests for hyaluronic acid gave negative results in our hands, but only two of the tumours were fixed as recommended by Wagner, Munday, and Harrington (1962) Tables 1 and 2 and the pathological findings in Table 3 . In the tables the cases are arranged in order of the length of exposure. (Fig. 1) . Post-operatively the patient developed a chest infection which improved after a course of chemotherapy. Paracentesis was performed on June 20, 1961, and mustine, 20 mg., was injected. On discharge he was not distressed by any abdominal symptoms and was kept under supervision in the out-patient department. He continued to attend periodically until his death at home on September 17, 1961.
Necropsy was performed on September 18, 1961 by Dr. Enticknap. The body showed considerable wasting, and there was extensive pulmonary asbestosis with markedly increased black pigment markings. The entire peritoneal surface was replaced by continuous white growth in which all the organs were embedded. It particularly appeared to infiltrate the pancreas, but there were no discrete deposits there or in any of the parenchymatous organs. There was a cuirass of growth 30 cm. x 20 cm. and 3 cm. thick on the deep surface of the abdominal wall. This was all thought to be due to a carcinoma of the pancreas.
Histological examination confirms extensive pulmonary asbestosis with numerous fragmenting and intact asbestos bodies and some birefringent spicules about 3 x 0 5 microns. The bulk of the tumour material is loose fibrous tissue composed of spindle cells among which are hyperchromatic polygonal cells in a proportion of about one in ten. Periodic acid Schiff staining does not reveal any mucus or xymogen granules (Fig. 2. At necropsy on August 4, 1961, Dr. M. S. Ross found dense pleural adhesions, particularly to the right diaphragm, with moderate pulmonary oedema and congestion. A little fibrosis was seen. The parietal peritoneum was studded with fleshy nodules up to the size of a sixpence, as were the pelvic peritoneum and the surface of the bowel. The omentum was a mass of growth, and there was a large mass (6 cm.) in the right lobe of the liver, with numerous satellite nodules (1 cm.). The ovaries were normal.
Histological examination shows moderately advanced asbestosis of the lungs with fragmentation of most of the bodies. Related to them are birefringent particles which are doubtless asbestos. There is advanced bronchopneumonia and long-standing changes of congestive heart failure. The tumour from the peritoneum is predominantly irregular fibrous tissue, with uniformly distributed small birefringent particles. The Rushton showed brown atrophy of the myocardium with moderate generalized atherosclerosis. The left tonsil was replaced by a large fungating growth centrally ulcerated, filling the back of the throat. There were secondary deposits in the upper left cervical nodes, and the growth extended into the cellular tissues of the neck. The lungs showed considerable fibrosis and pigmentation with a mass of fibrous tissue 5 cm. across in the left upper lobe which had a central cavity. The pleurae were obliterated and the diaphragm was thickened and calcified. The upper surface of the liver was covered with firm white fibrous tissue up to 1 cm. thick. There were numerous small nodules and plaques in the visceral and parietal peritoneum in the upper part of the peritoneal cavity, but these did not clearly invade any of the organs. The spleen was similarly encased in white thickening of the capsule, but the bowel was unaffected.
Histological examination of these tissues shows a typical transitional-celled carcinoma of the tonsillar lymphadenoid tissue (Fig. 5) quite distinct from the type of growth seen in the peritoneum in the other cases. On the other hand, the thickening of the capsule of the liver, which does not invade the parenchyma, is of the same tissue as that seen in the patients dying from the effects of abdominal growths. It is predominantly spindle-celled with a smaller number of diffusely distributed hyperchromatic polygonal cells, some of which are forming irregular clefts (Fig. 6) many adhesions between the lobes of the liver and the diaphragm on the right. No obvious masses were found in the liver, but in the porta hepatis there was a big irregular mass continuing into the liver, and there were also multiple para-aortic glands. Some of the mass was excised for biopsy. The patient was followed up in the out-patient department but died at home two months after discharge from the ward.
The following is the biopsy report from the London Hospital: 'Malignant papillary-tubular neoplasm, possibly but not characteristically renal in origin.
Primary peritoneal endothelioma is suggested by the persistent cleft formation and the large dark cells'.
At necropsy on July 29, 1963 Dr. D. Rushton found extensive adhesions at the base of the right pleural cavity and the dorsal region of the lung. The lungs were tough to feel, firmer than normal, collapsed, and oedematous.
There was old tuberculosis at the right apex, but the gross characteristics were not obviously asbestotic. Sections from the lung, however, showed fibrosis and asbestos bodies.
The peritoneal cavity contained a large amount of turbid yellow fluid. There were widespread numerous small white nodules scattered over the whole surface of the small bowel, the large bowel, and the peritoneal surface generally. The He had been exposed to mixed asbestos dusts for 25 years from 1929 to 1954. For the greater part of that time he was most meticulous in the wearing of a respirator in his position as foreman. For the next five years he was foreman of the gardening staff. Pulmonary asbestosis was never diagnosed although he was radiographed annually. His terminal illness began when he presented to one of us six months before death complaining of burning abdominal pain. He was admitted to hospital for investigation. At laparotomy the surgeon reported mucoid looking carcinomatous deposits in the peritoneum, liver, and abdominal organs. There were several pints of viscous free fluid. A biopsy was taken, on which Dr. H. Bennison reported mainly anaplastic growth with occasional capillary and tubular forms. A primary pancreatic growth was thought likely.
The patient died two days later. At necropsy Dr. Bennison found that the coils of the bowel were held together by numerous soft nodules of growth, which were also present on the parietal peritoneum, on the liver surface, in the abdominal nodes, and in the pancreas.
Histological examination of necropsy material confirms pulmonary asbestosis. The bowel is invaded by growth from outside. This shows the same histological structure of clefts in a solid, predominantly fibrous tumour with the capillary and alveolar pseudo-epithelial formation seen in the other cases. There are occasional birefringent particles. Although the tumour does not appear to be highly malignant, it is clearly invading the muscle of the bowel. (June 18, 1959) and necropsy (December, 1959 Stout and Murray (1942) , while clearly demonstrating the ability of mesothelial cells to assume an epithelial appearance, are at least as consistent with the masses being due to reactive processes as to their being neoplastic. To quote further, while Ackerman (1954) states that 'It is the majority opinion that although primary peritoneal tumours are rare they do exist', Willis (1952) considers that 'It will be well to preserve an open mind regarding (their) exact histogenesis', and Brown and Johnson (1951) frankly consider them the 'end result of a low grade inflammatory process with organization of the exudate'.
It is abundantly clear that speculation is more readily available than fact concerning these tumours, and we consider it more helpful to add to the latter than to the former. We are impressed by the lack of occupational data in nearly all of the clinical histories with the exception of the most recent. It is our opinion that these masses do not in fact closely resemble neoplasms, and, apart from these controversial cases, we have not encountered a mesothelioma in several thousand necropsies (see Enticknap, 1952 
